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Agenda

• Transperineal ultrasound 

• Transrectal ultrasound 



Transperineal Ultrasound



How???



Left lateral position 



Probes

• (Micro-) Convex 3,5-6 MHz

• Linear 5-7,5 MHz

• Trans-vaginal 5-7,5 MHz



Technique

Start examination

• Anus

• Perianal body

• Vagina/scrotus



Probe on the anus



Probe on the perianal body

Courtesy of Gianni Maconi



Probe on the perianal body

Courtesy of Gianni Maconi



Trasversal scan

Probe on the base of vagina/scrotus

Courtesy of Gianni Maconi



TPUS for the assessment of the perianal disease



TPUS for the assessment of the perianal disease
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Fistulas of the anal canal 
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clock face

Sagittal scan Coronal scan Trasversal scan



Use of Perianal Intestinal Ultrasound

• TPUS in CD

• TPUS in UC

• TPUS in pouch

When???



Crohn’s disease 



Perianal disease

➢Perianal fistulas constitute the majority of 
fistulizing Crohn’s disease

➢Cumulative incidence of at least one perianal 
fistula > 25%

➢Recurrent episodes of perianal fistulization
occur in approx. 30%

Schwartz DA et al. Gastro 2002



Accuracy of TPUS & TRUS

Bor R et al. J Ultrasound Med 2016



Definition in perianal disease

Kucharzxik T et al. JCC 2021



Definition in perianal disease

Kucharzxik T et al. JCC 2021



Distinction Between Simple and 
Complex Fistula (AGA Classification)

Bor R et al. J Ultrasound Med 2016



Definition in perianal disease

Kucharzxik T et al. JCC 2021



Definition in perianal disease

Kucharzxik T et al. JCC 2021



Anatomy

Panés and Rimola. Nat Rev Gastroenterol Hepatol 2017



Classification of perianal fistulas: Parks’ classification

Panés and Rimola. Nat Rev Gastroenterol Hepatol 2017



Fistula crossing the 
internal and external

sphinter



Transphincteric fistula 

Transverse scan
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Fistula between
the anal sphinter

muscle



Intersphincteric fistula 



Intersphincteric fistula 

Posterior wall
Anterior  wall

Anus

Rectum

Sagittal scan



Intersphincteric fistula 

Sagittal scan

Posterior wall
Anterior  wall

Anus

Fistula

Rectum



Intersphincteric fistula 

Coronal scan
Right

LeftProbe



Intersphincteric fistula 

Coronal scan Right

Left

Anus

Probe

Fistula





Extrasphincteric fistula 

Trasversal scan
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Probe
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Ano-vulvar
fistula 

Sagittal scan



Sagittal scan
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Classification of perianal abscesses

Lavazza and Maconi. J of Ultrasound 2019



Classification of perianal abscesses

Lavazza and Maconi. J of Ultrasound 2019



Intersphincteric abscess

Right LeftAnus

Probe

Right Left
Anus

Probe

Transverse scan
posterior intersphincteric hypoechoic lesion at 6 o'clock, with no vascularization on color Doppler.



Classification of perianal abscesses

Lavazza and Maconi. J of Ultrasound 2019



Sagittal section

Coronal section

Perianal abscess

Right Left

Abscess

Rectum

Posterior wall
Anterior  wall

Anus Abscess
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TPUS in UC 

Why????



Diagnostic performance of BWT for inflammation in IBD
Systematic review and meta-analysis

Sagami S et al. Clin Gastroenterol Hepatol, 2021. 

Rectum

Left colon
Right colon
Transverse colon

Bowel wall thickness ≥ 3 mm 

Ultrasonography has higher diagnostic accuracy for 
detecting inflammation in colon than rectum

MES 2/3 (UC)、SES-CD presence of ulcer (CD)



Why is rectal assessment important in UC?

Maximum activity (N=545 UC patients)

• Rectum: 319 (59%) 

• Sigmoid colon: 79 (14%) 

• Descending colon: 70 (13%) 

• Proximal: 77 (14%)

Distribution of locations with maximum endoscopic activity. 

60% have the most severe lesions in the rectum.
Proctitis: About 1/3 of UC cases involve the rectum only

Kato J, et al. J Gastroenterol Hepatol 2011.



Sagami S et al. APT 2020

Acceptability of TPUS was rated as excellent or good compared to colonoscopy by 96.2%.
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How was TPUS compared to 
colonoscopy? 

Painful?

N＝53
*Dunnett's test

Acceptability of ultrasound comparing to colonoscopy

Embarrassing?



The comparison between TAUS and TPUS

Sagami S et al. APT 2020
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ROC curve analysis TPUS  vs TAUS to predict MES 0 or 1

TPUS
AUC=0.9040

TAUS
AUC=0.6674

BWT

TPUS vs TAUS, P=0.0007

TPUS
AUC=0.8652

TAUS
AUC=0.5400

Limberg score (LS)

TPUS vs TAUS, P<0.0001

LS  (TPUS) ≥2：Sensitivity 66.7%、Specificity 81.8%

BWT (TPUS) ≥4mm：Sensitivity 100%, Specificity 45.8%
(N=53)

Sagami S et al. APT 2020



ROC curve analysis for active lesion (histological index)

LS  (TPUS) ≥2：Sensitivity 55-59%、Specificity 76-86%

BWT (TPUS) ≥4mm：Sensitivity 93-96%, Specificity 41-64%, 6mm, Sensitivity 51-54%, Specificity 85-92%, (N=43)

BWT (TPUS)
AUC=0.8902
P=0.0009

Fecal calprotectin
AUC=0.7963
P=0.0531

Limberg score (TPUS)
AUC=0.8201
P=0.0019

BWT (TPUS)
AUC=0.8690
P=0.0011

Fecal calprotectin
AUC=0.8182
P=0.0419

Limberg score (TPUS)
AUC=0.8042
P=0.0021

BWT (TPUS)
AUC=0.8857
P=0.0012

Fecal calprotectin
AUC=0.8543
P=0.0163

Limberg score (TPUS)
AUC=0.8471
P=0.0019

Geboes score ≥ 2.1 Robarts histopathological index > 6 Nancy histological index > 1

FC≥ 100 μg/g：Sensitivity 84-89%、Specificity 52-64%

Sagami S et al. APT 2020



Early improvement in bowel wall thickness on transperineal ultrasonography 
predicts treatment success in active ulcerative colitis

Sagami S, et al. Aliment Pharmacol Ther, 2022;55(10):1320-1329.

INDUCTION 
THERAPY

Baseline Week 1 (W1) Week 8 (W8)

Predictors of  clinical remission at W8

ΔRectal BWT from baseline to week 1 
was the best predictor for week-8 
remission

Transabdominal
+

Transperineal 
Ultrasonography
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Rectum in TPUS

Remission

Non-remission** **

Baseline W1   W8 Baseline W1   W8

**: p <0.01

Rectal bowel wall thickness 
(BWT) significantly 
improved as early as week 1 
only in the remission group

Rectal BWT

AUC=0.75 

－: Δrectal BWT, AUC=0.75 (95%CI 0.63-0.84), p<0.01
… : Δsigmoid BWT, AUC=0.59 (95%CI 0.46-0.71), p<0.01 

－:Δrectal BWF, AUC=0.64 (95%CI 0.53-0.73), p<0.01
… :Δsigmoid BWF, AUC=0.62 (95%CI 0.51-0.72), p<0.01 



Reproducibility of TPUS in Pediatric UC

Jimbo, K et al. JCC 2023: 17 (7) 1122-1127.



Sagittal scan

Probe on the anus 
parallel to the bed



Coronal scan

Probe on the anus 
perpendicular to the bed



Coronal
scan



TPUS in pouch



The ileo-anal Pouch



Pouch Symptoms are Commons and not Specific

Why????

✓ Inflammatory : idiopathic pouchitis, cuffitis, pre-pouch ileitis, Crohn’s-like disease

✓ Non inflammatory: Irritable pouch syndrome- in nearly a third



Pouchoscopy has limitations

Pouch body Cuff Pre-pouch ileum

1. Invasive and not practical for assessing every symptomatic episode

2. Imperfect gold standard with ongoing debate regarding the validity of individual endoscopic

and histologic components

3. Efforts are underway to refine and improve its diagnostic accuracy



Ardalan et al.  JCC 2022



Ardalan et al.  JCC 2022



Transperineal approach

Good views of the pouch body 78%, but only 25% of the cuff

Healthy BMI tended to be associated with better views (90% vs 63%; p=0.06) 

Pouch wall thickness 4.2 (3.2-5.7) mm vs 2.8 (2.4-3.8) mm (p=0.001)

ROC 

BWT for dx pouchitis AUC of 0.79 [0.66-0.93]; p<0.0001) 
JCC 2022

TPUS



Pouch
Sagittal scan

Posterior wall
Anterior  wall

Anus

Probe

Pouch
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Anterior  wall

Anus
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Pouch
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Pouch
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Pouch
Coronal scan



Right

Left
Anus

Probe

Pouch

Posterior wall
Anterior  wall

Anus

Probe

Pouch

Pouchitis
Sagittal and coronal scan





Transrectal Ultrasound



Transrectal ultrasound-360֯

Courtesy of Dan Carter 



Transrectal ultrasound-360֯

Courtesy of Dan Carter 



Transrectal ultrasound-High Resolution Color and 3D Imaging

Courtesy of Dan Carter 



Anal Canal 
and Rectum-
Anatomy



Upper anal 
canal

PR Anterior

Right

Courtesy of Dan Carter 



Mid anal 
canal

EAS

IA
S ANT

Courtesy of Dan Carter 



Distal anal 
canal

EAS

ANT

Courtesy of Dan Carter 



Anal Canal

Courtesy of Dan Carter 

From upper 
canal to distal 

canal 



3-D Image Reconstruction



3-D Image Reconstruction

Courtesy of Dan Carter 



3-D reconstruction of the anal canal

Distal

IAS

Courtesy of Dan Carter 



The Rectum

water
transducer ANT

Submucosa

Muscularis

Courtesy of Dan Carter 



Conclusion: TPUS

• Useful in perianal CD, UC and pouch

• BWT on TPUS predicts outcomes and correlates with indices

• Better tolerated than colonoscopy



There are two kinds of fools. 
One says, “This is old, therefore it is good”; the other says, “This is new therefore it is better.” 
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